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Abstract

to protect vulnerable populations.

Climate change is intensifying the global burden of waterborne and vector-borne diseases. Rising temperatures, altered precipi-
tation, and extreme weather events like floods and droughts create favorable conditions for pathogens and vectors, increasing disease
outbreaks such as West Nile fever and cholera. This disrupts water safety, contaminates drinking sources, and compromises sanitation
infrastructure globally. Harmful algal blooms are also escalating. Effectively addressing these microbiological risks demands urgent
adaptations in water management, public health strategies, resilient infrastructure, and advanced pathogen removal for water reuse
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Introduction

This systematic review synthesizes evidence on the impact of cli-
mate change on vector-borne and waterborne diseases in Europe.
It highlights how rising temperatures, altered precipitation patterns,
and extreme weather events create favorable conditions for disease
vectors and pathogens, increasing the risk of outbreaks of diseases
like West Nile fever and Cryptosporidiosis across the continent [1].

This article explores the escalating threat of zoonotic diseases,
including waterborne pathogens, under the influence of climate
change. It underscores how global warming, habitat destruction,
and altered rainfall patterns disrupt ecosystems, leading to increased
human-animal interactions and facilitated transmission routes for
infectious agents, posing significant public health challenges world-

wide [2].

This study investigates the strong link between climate change-
induced flooding and cholera outbreaks. It illustrates how ex-
treme rainfall events compromise water and sanitation infrastruc-
ture, leading to contamination of drinking water sources and creat-
ing ideal conditions for Vibrio cholerae proliferation and transmis-

sion, particularly in vulnerable populations [3].

This comprehensive review examines the multifaceted micro-
biological risks to water safety exacerbated by climate change. It
highlights how altered hydrological cycles, increased water temper-
atures, and extreme weather events enhance the survival, transport,
and proliferation of various waterborne pathogens, demanding ur-
gent adaptations in water management and public health strategies

[4].

This Lancet Countdown report underscores the intensifying
health crisis driven by climate change, including significant impacts
on waterborne disease transmission. It details how extreme heat,
droughts, and floods compromise water infrastructure and sanita-
tion, increasing exposure to pathogens and exacerbating diarrheal
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diseases and other water-related illnesses globally, particularly af-
fecting vulnerable populations [5].

This paper addresses the critical intersection of climate change
and the global water, sanitation, and hygiene (WASH) crisis, inten-
sifying the burden of waterborne diseases. It highlights how climate
variability, extreme weather events, and water scarcity undermine
WASH infrastructure and services, leading to increased exposure to
pathogens and disproportionately affecting low-income regions [6].

This research highlights the devastating impact of extreme
weather events, intensified by climate change, on water and sanita-
tion infrastructure. It details how floods, storms, and droughts dis-
rupt water treatment and distribution systems, leading to increased
contamination risks and a surge in waterborne diseases, necessitat-
ing resilient infrastructure and adaptive public health measures [7].

This article highlights the escalating problem of harmful algal
blooms (HABs), particularly cyanobacteria, intensified by climate
change. Rising water temperatures and altered nutrient runoff cre-
ate ideal conditions for HAB proliferation, leading to the production
of toxins that contaminate drinking water sources and pose severe
health risks, including neurological and gastrointestinal illnesses

[8].

This paper explores the increasing necessity and complexi-
ties of water reuse strategies amidst climate change-induced water
scarcity. It examines how efficient wastewater treatment and safe
water reuse can mitigate water stress, but also highlights the crit-
ical need for robust pathogen removal technologies to prevent the
transmission of waterborne diseases in reclaimed water applications

[9].

This review explores how climate change profoundly al-
ters freshwater ecosystems, consequently impacting human health
through increased waterborne disease risks. It discusses how
changes in temperature, precipitation, and extreme events affect wa-
ter quality, pathogen dynamics, and the distribution of infectious
agents, posing significant challenges for water resource manage-

ment and public health [10].

Description

Climate change presents an undeniable and growing threat to global
health, significantly increasing the risks of vector-borne and wa-
terborne diseases. Rising temperatures, altered precipitation pat-
terns, and extreme weather events like floods and droughts create
increasingly favorable conditions for the proliferation and transmis-
sion of various pathogens and their vectors [1]. This includes a

rise in zoonotic diseases, where disrupted ecosystems and increased
human-animal interactions facilitate the spread of infectious agents
worldwide [2].

The microbiological risks to water safety are multifaceted and
severely exacerbated by climate change. Changes in hydrological
cycles, elevated water temperatures, and extreme weather events
enhance the survival, transport, and multiplication of waterborne
pathogens [4].

Critically, extreme weather events directly compromise water
and sanitation infrastructure, disrupting treatment and distribution
systems. This invariably leads to contamination risks and a surge in
waterborne illnesses [7]. The global Water, Sanitation, and Hygiene
(WASH) crisis is intensified by these climate variations, making
communities, particularly those in low-income regions, more vul-
nerable to pathogen exposure due to undermined infrastructure and
services [6].

Specific disease outbreaks are directly linked to these envi-
ronmental shifts. For instance, climate change-induced flood-
ing creates ideal conditions for cholera outbreaks by contami-
nating drinking water sources and promoting the proliferation of
Vibrio cholerae, especially impacting vulnerable populations [3].
Beyond bacterial threats, harmful algal blooms (HABs), particu-
larly cyanobacteria, are escalating. Warmer water temperatures
and altered nutrient runoff foster HAB proliferation, leading to
toxin production that contaminates drinking water and poses severe
health risks, including neurological and gastrointestinal illnesses
[8]. Freshwater ecosystems are profoundly altered by these climate-
driven changes, impacting water quality, pathogen dynamics, and
the distribution of infectious agents, posing major challenges for
public health and water resource management [10].

International reports, like the Lancet Countdown, consistently
highlight this intensifying health crisis. They detail how extreme
heat, droughts, and floods compromise water infrastructure and
sanitation, escalating exposure to pathogens and worsening diar-
rheal diseases globally, with a disproportionate impact on vulner-
able communities [5]. In light of growing water scarcity due to
climate change, water reuse strategies are becoming increasingly
necessary and complex. While efficient wastewater treatment and
safe water reuse offer solutions to mitigate water stress, they abso-
lutely require robust pathogen removal technologies to prevent wa-
terborne disease transmission in reclaimed water applications [9].
These comprehensive challenges necessitate the development and
implementation of resilient infrastructure and adaptive public health
measures to safeguard communities against future climate impacts.
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Conclusion

Climate change significantly intensifies the global threat of water-
borne and vector-borne diseases. Rising temperatures, altered pre-
cipitation patterns, and extreme weather events, such as floods and
droughts, create conditions highly favorable for disease vectors and
pathogens. In Europe, for example, this leads to an increased risk of
outbreaks for illnesses like West Nile fever and Cryptosporidiosis,
as systematic reviews confirm.

Beyond Europe, the problem is a global one, encompassing
Global warming and habitat destruction dis-
rupt ecosystems, increasing interactions between humans and an-
imals. This facilitates the transmission of infectious agents, posing
substantial public health challenges worldwide. Moreover, these

zoonotic diseases.

climate-induced changes enhance the survival, transport, and pro-
liferation of various waterborne pathogens, demanding urgent adap-
tations in water management and public health strategies.

Extreme weather events are particularly destructive. Floods,
storms, and droughts directly compromise water and sanitation in-
frastructure, disrupting treatment and distribution systems. This
leads to widespread contamination of drinking water sources, caus-
ing a surge in waterborne diseases, including cholera outbreaks, es-
pecially among vulnerable populations. The Lancet Countdown re-
ports consistently highlight this escalating health crisis, detailing
how compromised water infrastructure exacerbates diarrheal dis-
eases and other water-related illnesses.

The intersection of climate change with the global Water, Sani-
tation, and Hygiene (WASH) crisis further intensifies the burden of
waterborne diseases. Climate variability and water scarcity under-
mine WASH services, increasing pathogen exposure in low-income
regions. Moreover, freshwater ecosystems are profoundly altered
by climate change, affecting water quality and pathogen dynamics.
Harmful algal blooms, particularly cyanobacteria, also proliferate
under warmer temperatures and altered nutrient runoff, contaminat-
ing water and posing severe neurological and gastrointestinal risks.
Addressing these multifaceted challenges necessitates resilient in-
frastructure, adaptive public health measures, and innovative strate-
gies like safe water reuse, which itself requires robust pathogen re-
moval technologies to mitigate risks.

10.
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